Influence of T-type Ca2+ (mibefradil) and Cl- (indanyloxyacetic acid 94) channel antagonists on alpha1-adrenoceptor mediated contractions in rat aorta.
The effects of the T-type and L-type Ca2+ channel antagonists, mibefradil and nifedipine, respectively, and those of a Cl- channel antagonist, indanyloxyacetic acid 94, on mechanical responses elicited by selective activation of alpha1-adrenoceptors using cirazoline were examined in rat isolated aortic rings. The presence of mibefradil (300 nM), indanyloxyacetic acid, 94 (30 microM) and nifedipine (300 nM) alone inhibited mechanical responses elicited by cirazoline. The concentration-response curves to cirazoline were displaced to the right with significant increases in the EC50 and significant depressions of the maximal responses in the presence of the individual agents mibefradil, indanyloxyacetic acid 94, or nifedipine. A combination of mibefradil and indanyloxyacetic acid 94 further inhibited the mechanical activity produced by cirazoline. The further reduction in the maximal response to cirazoline, in the presence of mibefradil and nifedipine, was insignificant when compared with the effects of nifedipine alone. In addition, maximal mechanical responses produced by cirazoline were not significantly affected by a combination of nifedipine and indanyloxyacetic acid 94 when compared with either nifedipine alone or mibefradil and indanyloxyacetic acid 94 combined. Our current findings indicate that mibefradil, indanyloxyacetic acid 94, and nifedipine can inhibit cirazoline-induced contractions to a varying degree. Moreover, based on our present data it would be reasonable to suggest that the contribution of T-type versus L-type Ca2+ channels to contractile responses obtained with cirazoline are approximately 21% and 35%, respectively, of the Emax. It would appear that L-type Ca2+ channels play a greater role in processes that are involved in excitation-contraction coupling subsequent to stimulation of alpha1-adrenoceptors. In addition, Cl- channels also appear to be involved in the process of contraction following alpha1-adrenoceptor activation.